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This issue’s Cell Biology Select discusses recent discoveries related to the transit of molecules into and out of
the nucleus. These include remarkable structural data indicating that the nuclear pore is flexible and may have
the ability to stretch during the transit of cargo. New findings also provide insight into the regulated trafficking of
one of the cell’s most important cargo, the ribosomal subunits. Meanwhile other new work explores the role of
posttranslational modification in the nuclear export of the tumor suppressor p53 in the context of viral infection
and tumor suppression.
The Nuclear Pore Complex Flexes its Muscle
The nuclear pore complex gates all traffic in an out of the nucleus. A recent report byMelcak et al. (2007) reveals how
the diameter of the pore might change during the transit of cargo. They explored the structure of the nucleoporin
Nup62 complex, which lines the pore, and discovered that a complex containing the core of two Nup62 subunits,
Nup45 and Nup58, is able to adopt different conformations. These conformations reveal that a helices of Nup58/
45 tetramers may slide against one another over a distance of 11 A˚ doing so in small discrete steps. If this displace-
ment were to occur in each Nup58/45 tetramer in a circular assembly of eight tetramers surrounding the core
channel, then the change in diameter of the pore might be as great as 30 A˚. The remarkable image this presents
for movement of cargo through the pore is not dissimilar to that of an engorged snake digesting a meal, with the
nuclear pore channel stretching as the cargo moves through. In particular, future work may determine whether
the intermolecular sliding of Nup58/45 tetramers does indeed facilitate the transit of particular cargo.
I. Melcak et al. (2007). Science 315, 1729–1732.
An mRNA Export Receptor Takes on a New Responsibility
The yeast Mex67-Mtr2 heterodimer is a nuclear export receptor
that binds to and transports mRNA. According to Yao et al.
(2007), Mex67-Mtr2 has another interaction surface that is not
involved in mRNA export but that allows it to bind and transport
ribosomal pre-60S subunits out of the nucleus. Thiswork is a sequel
to previous efforts that identified a mutation in Mtr2 that had no
effect on mRNA export but interestingly did disrupt the trafficking
of 60S. In their current work, the authors examine the basis for
this effect. They show that both Mex67 and Mtr2 are involved in
binding to pre-60S subunits, and that binding by each is mediated
by electrostatic interactions with long loop regions on one side of
theMex67-Mtr2 heterodimer. The authors provide evidence in vitro
that the interaction is mediated by ribosomal RNA (rRNA), demon-
strating that 5S rRNA binds to the surface of the heterodimer via the
long loops. Mutation of key positively charged residues in these
loops disrupted the interaction with 5S rRNA and impaired export
of the pre-60S subunits in cells. Overexpression of Mex67-Mtr2
also rescued the growth defects in yeast mutants deficient in
ribosomal subunit export. Moreover, this phenotypic rescue was
abrogated by mutation of the critical residues in the loop region.
It is also compelling that these loop regions are on the opposite side of the heterodimer from the side that is thought
to bind to nucleoporins, providing a glimpse of how the dimer could simultaneously interact with both pre-60S
subunits and the nuclear pore to facilitate transport.
W. Yao et al. (2007). Mol. Cell 26, 51–62.
Without Sdo1 the 60S Ribosomal Subunit Hits a Roadblock
Shwachman-Bodian-Diamond syndrome (SDS) affects multiple tissues and is characterized by a decrease in the
number of white blood cells, insufficient production of enzymes by the exocrine pancreas for the digestion of
food, and short stature. It is caused by deficiency of the SBDS protein, which is highly conserved in eukaryotes.
Menne et al. (2007) explored the cellular function of the yeast ortholog of the SBDS protein, Sdo1, and uncovered
a mechanism by which Sdo1 deficiency disrupts the trafficking and maturation of ribosomal pre-60S subunits.
They show that Sdo1 binds to the pre-60S ribosomal subunit in the cytoplasm and thereby promotes the release
of Tif6, a key step in 60S subunit maturation. Tif6 is a nucleolar shuttling factor that interacts with pre-60S in the
nucleolus and promotes its trafficking through the nuclear pore to the cytoplasm. Following release from pre-60S
Amodel of the interaction betweenMex67 (orange),
Mtr2 (yellow), and the 5S rRNA (green), part of
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in the cytoplasm Tif6 then returns to the nucleus to begin the trafficking cycle anew. Thus, in cells that lack Sdo1, Tif6
accumulates in the cytoplasm and pre-60S nuclear export and maturation is disrupted. Menne et al. also provide
evidence that these findings likely characterize the human disease at the cellular level. In macrophages from an
individual with SDS, eIF6, the human ortholog of Tif6, shows reduced nuclear localization when compared to
wild-type macrophages. These findings indicate that if a compound could be found that decreases the affinity of
eIF6 for pre-60S it might hold promise for the treatment of Shwachman-Bodian-Diamond syndrome.
T.F. Menne et al. (2007). Nat. Genet. 39, 486–495. Published online March 11, 2007. 10.1038/ng1994.
SUMO Wrestles with the Nuclear Export of a Viral Protein
The viral protein E1B-55K, expressed by adenovirus type 5 (Ad5),
shuttles between the cytoplasm and nucleus. E1B-55K is required
for multiple processes that subvert host cell defence, including
proteasomal degradation of the tumor suppressor p53 and of the
double-strand-break repair complex protein Mre11. Kindsmu¨ller
et al. (2007) now show that sumoylation regulates E1B-55K nuclear
export. Previous work showed that E1B-55K contains a nuclear
export sequence that binds to the export receptor CRM1. In the
current work, the authors mutated the nuclear export sequence
of E1B-55K and looked at inhibition of CRM1-mediated export in
Ad5-infected cells. They discovered that sumoylation of E1B-55K
at a site close to the nuclear export sequence is enhanced when
this sequence is disrupted. Inactivation of CRM1 leads to nuclear
accumulation of E1B-55K, but if the sumoylation site is blocked
by mutation, E1B-55K trafficking to the cytoplasm is restored.
This suggests the existence of a CRM1-independent pathway for E1B-55K nuclear export that is suppressed by
sumoylation. The authors then show that when the sumoylation site is mutated, E1B-55K facilitates the cytoplasmic
accumulation of Mre11 even in the absence of CRM1-mediated transport. Likewise, removal of the sumoylation site
restores the ability of E1B-55K lacking an intact nuclear export sequence to promote p53 degradation. These
findings show that CRM1-independent transport of E1B-55K may be important for maximal production of virus in
Ad5-infected cells. Future work may establish how sumoylation affects the interaction of CRM1 with E1B-55K
and could reveal the host or viral proteins that promote CRM1-independent nuclear export of E1B-55K.
K. Kindsmu¨ller et al. (2007). Proc. Natl. Acad. Sci. USA 104, 6684–6689.
p53 Gets Its Ticket to the Cytoplasm
MDM2 ubiquitinates the tumor suppressor p53, an event that drives the nuclear export of p53 and its degradation by
the proteasome. Carter et al. (2007) examined themechanism bywhichmonoubiquitination of p53 promotes nuclear
export. They discovered that C-terminal lysines in p53 are still required for nuclear export even in the context of
a p53-ubiquitin fusion protein, which presumably should be exported to the cytoplasm without the need for further
modification. To explain this effect the authors provide evidence that C-terminal modifications of p53 promote
MDM2 dissociation, which is required for p53 nuclear export. They show that MDM2-mediated ubiquitination
promotes addition of SUMO (sumoylation) to C-terminal residues of p53 through recruitment of the SUMO E3 ligase
PIASy. Mutation of the sumoylation site decreases the number of cells that have cytoplasmic p53. Thus, the inves-
tigators propose that MDM2 dissociation and p53 nuclear export require multiple modifications of the C terminus
and that this can be achieved by co-operation between ubiquitination and sumoylation.
S. Carter et al. (2007). Nat. Cell Biol. 9, 428–435. Published online March 18, 2007. 10.1038/ncb1562.
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Mutational inactivation of the SUMO-attachment
site (right) in E1B-55K (red) relieves the nuclear
restriction (left) of the viral protein in the presence
of the CRM1-inhibitor leptomycin B. Image cour-
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